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DETAILED ACTION 
Claim Objections 

The objection to claim 37, set forth in the prior Office action mailed 05-07- 
2003 is withdrawn in response to Applicant's amendments filed 1 1-10-2003. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification silall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 2-4 and 10-12 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

Claims 2-4 recite the limitation "the isoform" in the first line of each claim. 
There is insufficient antecedent basis for this limitation in the claims because 
they depend from claim 1 , which does not recite an isoform. 

Claims 10-12 recite the limitation "the isoform" in the first line of each 
claim. There is insufficient antecedent basis for this limitation in the claims 
because they depend from claim 9, which does not recite an isoform. 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the Invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying 
out his invention. 
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Claims 1-4, 9-12, and 38-41 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The 
claim(s) contains subject matter which was not described in the specification in 
such a way as to reasonably convey to one skilled in the relevant art that the 
inventor{s), at the time the application was filed, had possession of the claimed 
invention. This is a new matter rejection. 

Claims 1-4, 9-12 and 38-41 are drawn to methods of treating Parkinson's 
disease and method of down regulating glutamic acid decarboxylase in a 
mammal in vivo, wherein an antisense is administered to the mammal via a 
cannula wherein the antisense comprises SEQ ID NO: 3 and 4. The originally 
filed specification does not appear to have any support for the claimed methods 
wherein the antisense used in these methods comprises SEQ ID N0:3 and 4. 
The originally filed claims are not directed to any specific antisense sequences, 
but rather are directed to general methods using antisense. The originally filed 
specification makes reference to SEQ ID N0:3 and 4 sequences used to 
generate human GADesand human GADe?, respectively, (See for example, page 
8, lines 19-22) which seems to indicate that these sequences were 
comtemplated as primers. Reference to these sequences (SEQ ID N0:3 and 
SEQ ID N0:4) as antisense molecules for use in the claimed methods could not 
be found, nor is it clear that the specification actually contemplated sequences 
comprising SEQ ID N0:3 or 4 as antisense sequences for use in the claimed 
methods and, therefore, these limitations are considered to be new matter. 
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The rejection of record of claims 1-4, 9-12, 30 and 34-37 under 35 U.S.C. 
112, first paragraph, as lacking adequate written description, set forth in the prior 
Office action mailed 05-07-2003, is withdrawn in response of the recitation of the 
structure of specific antisense sequences, SEQ ID NO: 1-5, in the claimed 
methods in association with a specific activity for those antisense molecules (i.e. 
treatment of Parkinson's and downregulation of the expression of glutamic acid 
decarboxylase in vivo). However, the rejection of record of the claimed methods 
under 35 USC 112, first paragraph, for lack of enablement is maintained, for the 
reasons set forth below. 

Claims 1-4, 9-12 and 38-41 are rejected under 35 U.S.C. 112. first 
paragraph, because the specification, while being enabling for methods of 
treating Parkinson's disease in rat comprising administration of the antisense of 
instant SEQ ID N0:1 via administration to the substantia nigra pars reticulata via 
a cannula, and methods of treating Parkinson's disease in monkey comprising 
administration of the antisense of instant SEQ ID N0:5 via administration to the 
internal globus pallidus via a cannula, does not reasonably provide enablement 
for treatment of Parkinson's disease or downregulating glutamic decarboxylase in 
a mammal in vivo by administration of SEQ ID N0:1 or 5 to mammals other than 
rat and monkey (respectively), as instantly claimed, nor does it reasonably 
provide enablement for the claimed methods wherein the antisense administered 
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comprises SEQ ID NO:2-4. The specification does not enable any person skilled 
in the art to which it pertains, or with which it is most nearly connected, to make 
and/or use the invention commensurate in scope with these claims. 
The following factors have been considered in formulating this rejection {In re 
Wands, 858F.2d 731, 8 USPQ2d 1400 (Fed. Cir. 1988)): the breadth of the 
claims, the nature of the invention, the state of the prior art, the relative skill of 
those in the art, the predictability or unpredictability of the art, the amount of 
direction or guidance presented, the presence or absence of working examples 
of the invention and the quantity of experimentation necessary. 

Claim 1 is drawn to a method of treatment of Parkinson's disease in any 
mammal , comprising administering a therapeutically effective amount of 
antisense oligonucleotide comprising SEQ ID NO: 1, SEQ ID N0:2, SEQ ID 
N0:3, SEQ ID N0:4 or SEQ ID N0:5 to the substantia nigra pars reticulata via a 
cannula for the down regulation of glutamic acid decarboxylase. Claim 2 
specifies that the isoform of glutamic acid decarboxylase is GADes- Claim 3 
specifies that the isoform of glutamic acid decarboxylase is GADe?. Claim 4 
specifies that the isoform of glutamic acid decarboxylase is a combination of 
GAD65 and GADe/. 

Claim 9 is drawn to a method of treatment of Parkinson's disease in any 
mammal , comprising administering a therapeutically effective amount of 
antisense oligonucleotide comprising SEQ ID N0:1, SEQ ID N0:2, SEQ ID 
N0:3, SEQ ID N0:4 or SEQ ID N0:5 to the internal globus pallidus via a cannula 
for the down regulation of glutamic acid decarboxylase. Claim 10 specifies that 
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the isoform of glutamic acid decarboxylase is GADes. Claim 1 1 specifies that the 
isoform of glutamic acid decarboxylase is GADe?. Claim 12 specifies that the 
isoform of glutamic acid decarboxylase is a combination of GADes and GADer. 

Claims 38-41 are drawn to a method of down regulating glutamic acid 
decarboxylase in any mammal in vivo, comprising administering an antisense 
oligonucleotide directed to an initiation codon of glutamic acid decarboxylase 
mRNA to the substantia nigra pars reticulata or internal globus pallidus via a 
cannula , wherein said antisense oligonucleotide comprises SEQ ID N0:1, SEQ 
ID N0:2, SEQ ID N0:3, SEQ ID N0:4 or SEQ ID N0:5. These methods of 
downregulating glutamic decarboxylase in a mammal in vivo, as claimed, are 
disclosed in the specification for the express purpose of treating Parkinson's 
disease and, therefore, have been evaluation for enablement based on this 
disclosed use. 

The specification as filed teaches by way of example administration of 
antisense to GADez to rats or monkeys given unilateral lesions of the 
nigrostraiatal dopamine system using the neurotoxin 6-hydroxdopamine- 
hydrobromide (6-OHDA-HBr) to experimentally induce parkinsonism. Specifically 
via administration of instant SEQ ID N0:1 (targeted to rat GADez) to the 
substantia nigra pars reticulata (5.3 mm behind bregma, 2.5mm lateral to the 
midline, 8.2 mm below the skull surface) in rats and via administration of instant 
SEQ ID N0:5 (targeted to monkey GADe?) to dual cannulae overlying the internal 
segment of the globus pallidus bilaterally in squirrel monkeys. The specification 
demonstrates the use of SEQ ID N0:1 and SEQ ID N0:5 in these model systems 
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for Parkinson's disease resulted in a treatment effect wherein a lessening of 
akinesia and bradykinesia occurred. 

The specification as filed teaches on pages 8-10 that instant SEQ ID NOS. 
1 and 2 are rat sequences, SEQ ID N0:1 to rat GADe/ and SEQ ID N0:2 to rat 
GAD65, that instant SEQ ID NOS: 3 and 4 are sequences used to generate the 
human GADes and human GADez sequences, respectively, and the instant SEQ 
ID N0:5 is an antisense molecule targeted to squirrel monkey GADe?. The 
specification teaches that these sequences are all directed to the initiation of 
translation region of the rat, human and monkey GADes and GADez gene 
sequences. The specification also states on page 9, line 15, that "[t]he results of 
this search indicated that the oligos were only homologous with the genes they 
were directed against." The specification further relates some of the homology 
among the different species and isoforms of GAD. 

The specification, as filed, has not demonstrated that SEQ ID NO: 1 or 5 
are capable of downregulating the expression of any other form of GAD, for 
example, the specification does not demonstrate that SEQ ID N0:1 or 5 bind to 
and inhibit the expression of any other species of GAD under physiological 
conditions, or if such inhibition occurs that the inhibition would occur at a level 
comparable to the degree of inhibition of the target species. Given that there is 
only partial sequence homology between the various species of disclosed GAD 
in the region targeted by SEQ ID N0:1 or 5, the skilled artisan would not predict 
that SEQ ID N0:1 or 5 would bind and inhibit the expression of any other species 
of GAD, or that the degree of inhibition would comparable to the inhibition of a 
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GAD sequence that is fully complennentary to SEQ ID N0:1 or 5. The skilled 
artisan would not predict, without a demonstration of a correlating degree of 
inhibition, that results shown for SEQ ID N0:1 and 5, as used in the model rat 
and monkey system to treat Parkinson's disease would correlate for a similar 
treatment effect for other species. For example, Branch (TIBS 23, cited in prior 
Office actions) discuss how antisense molecules have been shown to selectively 
inhibit one form of a gene over another form of a gene wherein there is a single 
base mismatch (see for example, page 48, first column). 

The specification as filed has not shown any down regulation of GADes in 
any species, except prophetically, nor has the specification demonstrated a 
correlation between the treatment effects observed for Parkinson's disease that 
result from downregulation of GADer with similar effects from downregulation of 
GAD65. As discussed in McCarthy et al. (Brain Research, 1994, of record), 
particularly on page 218, GADeyand GADes are distinct proteins, with variations 
in their physiological roles, timing of expression and rate of degradation; these 
distinct roles have not been fully defined in the art. It is unclear that the 
treatment effects for Parkinson's disease observed for downregulation of GADe? 
as demonstrated in the specification, would predictably correlate with similar 
treatment effects resulting from a downregulation of GADes, as claimed. 

The specification has not actually demonstrated that the specific 
sequences in the claimed methods, SEQ ID NO: 2-4 actually have antisense 
activity under the conditions the physiological conditions that occur in the brain in 
vivo, as would be required for the claimed methods to successfully treat 
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Parkinson's disease or downregulate expression f the target GAD molecule. For 
example, there is no guidance in the specification to suggests that SEQ ID N0:2- 
4 are capable of downregulating the expression of their target GAD in vivo in a 
mammalian brain and to a degree that GAD expression would be inhibited to a 
level effective to result in a treatment effect for Parkinson's disease. As 
discussed, for example, in Branch and Agrawal et al. (Molecular Medicine Today, 
February 200, cited in prior Office actions), it is unpredictable to determine the 
ability of an oligonucleotide to inhibit the expression based purely on 
complementarity to a target mRNA. For example, dependent on the mRNA, 
different regions of the sequence are accessible to antisense, particularly in vivo, 
wherein proteins often block access to some regions of an mRNA, and further, in 
vivo, oligonucleotides of variant sequence are more or less susceptible to non- 
specific effects, for example, protein binding. As discussed in these references, 
activity of an antisense molecule is unpredictable and must be determined 
empirically. Based on the guidance in the specification, the skilled artisan would 
not predict that any of SEQ ID NO:2-4 actually have the ability to inhibit the 
expression of their target GAD isoform in vivo, under the physiological conditions 
in the brain, to a level required to achieve the therapeutic outcomes claimed and 
encompassed in the claimed methods. Note Branch who teaches the state of the 
art for designing an antisense which inhibits a target in vivo: it "is very difficult to 
predict what portions of an RNA molecule will be accessible in vivo, effective 
antisense molecules must be found empirically by screening a large number of 
candidates for their ability to act inside cells (Branch, p.49)." Note Jen et al. who 
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teach that "although mRNA targeting is impeccable in theory, many additional 
considerations must be taken into account in applying these strategies in living 
cells including mRNA site selection, drug delivery and intracellular localization of 
the antisense agent." (Abstract) 

The filed of antisense recognized that at the time of filing, and even to 
date, in vivo applications of antisense, particularly for therapeutic purposes, was 
highly unpredictable, as discussed for example, in Branch, Agrawal, Green et al. 
(J. Am. Coll. Surg., 200, of record) and Jen et al. (Stem Cells, 2000, of record). 
Although many of the hurdles for the applications of antisense discussed in these 
references are related to delivery, which is overcome by the direct delivery 
provided in the claimed methods by using a cannula, other factors discussed are 
still relevant to the claimed methods, in light of the very sparse guidance 
provided in the specification for SEQ ID NO:2-4. For example, Green et al. state, 
"It is clear that the evolution of antisense technology from a laboratory research 
tool into a mechanism for designing active and effective drugs is far from 
complete. Although there is little doubt that systemically administered antisense 
ODNs can inhibit the expression of specific genes in patients, the effectiveness 
of such therapy in modifying the course of a particular illness has not yet been 
established.... Clearly, additional work must be done to unravel the complex 
problems associated with drug delivery, mRNA targeting and aptameric, 
nonantisense effects." It is unclear that the specific sequences claimed, SEQ ID 
NO:2-4, would predictably target and inhibit GAD mRNA in vivo and that non- 
specific effects would not occur, for example, non-specific protein binding, and 
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that any therapeutic efficacy would result. Jen et al. further taught that "given the 
state of the art, it is perhaps not surprising that effective and efficient clinical 
translation of the antisense strategy has proven elusive. While a number of 
phase l/ll trials employing ONs have been reported..., virtually all have been 
characterized by a lack of toxicity but only modest clinical effects." (Page 315, 
col. 2) Green et al. summarizes that "the future of nucleic acid therapeutics using 
antisense ODNs ultimately depends on overcoming the problems of potency, 
stability, and toxicity; the complexity of these tasks should now be apparent. 
Improvements in delivery systems and chemical modifications may lead to safer 
and more efficacious antisense compounds with improved pharmacokinetics and 
reduced toxicities." (P. 103, col. B) Note also some of the major outstanding 
questions that remain in the art taught by Agrawal et al. On page 79, col. 2. 

Additonally, the specification has not provided any guidance on the 
efficacy of the uptake of SEQ ID NO:2-4 in the target cells. It is unpredictable 
that the uptake of SEQ ID NO:2-4 would correlate with that of the two exemplified 
embodiments, SEQ ID N0:1 and 5. For example, Agrawal et al. (see p 79-80, 
section entitled Cellular uptake facilitators for in vitro studies) states "The cellular 
uptake of negatively charged oligonucleotides is one of the important factors in 

determining the efficacy of antisense oligonucleotides In vitro, cellular uptake 

of antisense oligonucleotides depends on many factors, including cell type, 
kinetics of uptake, tissue culture conditions, and chemical nature, length and 
sequence of the oligonucleotide. Any one of these factors can influence the 
biological activity of an antisense oligonucleotide." The guidance provided in the 
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specification for the uptake of SEQ ID N0:1 and 5 would not provide general 
guidance for the delivery of SEQ ID NO:2-4. as claimed, given that individual 
nucleic acids encompassed by the claims would vary in structure (e.g. sequence) 
and would not be predicted to behave the same as the two embodiments in the 
specification. This aspect of unpredicatable and variable uptake for antisense 
has been specifically recognized for the brain, for example, McCarthy et al. 
(Brain Research, 1994, of record) discuss generally the application of antisense 
in the brain (starting on p217, section 4.3) and in relation to GADeyand GADes 
antisense, and taught the unpredictability in the art for design and use of 
antisense to GADes and GADqj in the brain. They teach that "[t]he use of 
antisense technology in behavioral neurobiology is emerging as a useful 
investigative tool but limitations of the method are also becoming increasingly 
apparent." Some of these problems they list are entrance of the antisense into 
the desired cell (uptake), toxicity, non-specific binding to other initiation start 
codon regions, and the unpredictability of non-specific effects depending on 
which route of administration is used: "In the current experiments some 
behavioral effects of the control oligo were observed. However, nonspecific 
effects of the control oligo were of a greater magnitude when delivered to the 
HYP versus the MCG, and not observed at all in the POA." Although they are 
discussing the specific areas of the brain targeted in their research (HYP, MCG, 
and POA), similar unpredictability would be expected in brain cells in other parts 
of the brain. 
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To practice the claimed methods wherein the antisense administered is 
SEQ ID N0:2, 3, or 4, the skilled artisan would need to undergo undue trial and 
error experimentation, and even through such undue experimentation would not 
predictably expect to be able to successfully practice the claimed methods, 
wherein the expression of GAD was downregulated and a treatment effect would 
be achieved for Parkinson's disease. While the specification as filed teaches the 
administration of instant SEQ ID N0:1 to rat and administration of instant SEQ ID 
N0:5 to monkey to specific brain regions for a desired treatment effect, such 
evidence does not provide to one of skill in the art how to use SEQ ID NO:2-4 for 
administration to any mammal via administration to any brain region, for the 
claimed methods of down regulation of the GAD and treatment effects for 
Parkinson's. The results observed for SEQ ID N0:1 and 5 would not be 
predicted to correlate with results in other mammals, wherein SEQ ID NO: 1 and 
5 are not fully complementary to the GAD target and, therefore, may not be 
inhibited by SEQ ID N0:1 or 5, or may not be inhibited to a degree that is 
sufficient to result in the observed treatment effects for Parkinson's disease. 
Further, these results would not be expected to correlate with results for SEQ ID 
N0:2 and 3, since these target a different and distinct isoform of GAD (GADes, 
rather than GADez as exemplified). It is unclear if the downregulation of GADes 
produces the same therapeutic outcome as downregulation of GADe?, since 
these isoforms are known to have different physiological roles. Further, none of 
SEQ ID NO:2-4 have been shown to have any antisense activity, or antisense 
activity effective enough to sufficiently down regulate the target GAD expression 
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to a level that would produce a therapeutic effect. In particular, the specification 
does not even seem to identify SEQ ID NO: 3 and 4 as antisense sequences, but 
rather as sequences used to generate human GADesand human GADe?, 
respectively, (see for example, page 8, lines 19-22) which seems to indicate that 
these sequences were comtemplated as primers. Vased soley on 
complementarity, it is unpredictable that these sequences would even act as 
antisense, as discussed above. Each potential antisense must be considered on 
an antisense-by-antisense basis for its use in vivo in view of the high level of 
unpredictability in the antisense art for the unpredictable factors argued above. 
The lack of guidance in the specification as filed for these factors would therefore 
require "trial and error" experimentation beyond which is taught by the 
specification as filed. Therefore, it would require undue experimentation to 
practice the invention as claimed. 

Response to Arguments 

Applicant's arguments filed December 11, 2003 have been fully 
considered but they are not persuasive. Applicant provides arguments in 
response to the rejection of record of claims 1-4, 9-12, 30 and 34-37, as set forth 
in the prior Office action. These arguments have only been considered to the 
extent that they are applicable to the new rejection under 35 USC 112, first 
paragraph, set forth in the instant Office action. 

Applicant argues that animal studies are not required to enable an 
invention, and that the Examiner has not provided any reason to doubt that all of 
SEQ ID N0:1-5 can be used to inhibit GAD or treat Parkinson's disease. This is 
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not persuasive because the Examiner is not requiring animal studies, however, 
the Examiner has pointed out valid reasons why clinical applications for 
antisense are unpredictable and provided scientific reasoning as to why the 
examples provided in the specification for SEQ ID N0:1 and 5 would not be 
taken by the skilled artisan to reasonable correlate for SEQ ID NO:2-4. 

Applicant argues that there is sequence homology among the disclosed 
species of GAD genes surrounding the start site and that the claimed 
oligonucleotides would be expected to inhibit different GAD isoforms. This is not 
found to be persuasive, because even with some degree of homology, antisense 
with less than full complementary to a target region would not be expected to 
inhibit the expression, or provide an inhibition comparable to that observed for a 
fully complementary mRNA or if that inhibition would be sufficient to produce the 
downregulation and treatment effects claimed. For example, as pointed out in 
the rejection of record. Branch discusses how the specificity of antisense can 
provide selective inhibition between two sequences differing by as little as one 
base. 

Applicant argues that the similar composition of the claimed antisense 
would result in similar physical-chemical characteristics; however, even small 
changes in the composition of a sequence can change the efficacy and uptake of 
an oligonucleotide (see for example, as discussed in the rejection of record, as 
discussed by Agrawal et al.). 

Applicant argues that Jen et al. is not relevant because the present claims 
do not require any level of clinical efficacy. This is not persuasive because 
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claims are still directed to treatment effects for Parkinson's disease and the in 
vivo downregulation methods are only disclosed in the specification for use in 
treating Parkinson's disease and, therefore, encompass methods wherein a 
treatment effect is obtained. 

Applicant's arguments directed to Green et al. do not appear relevant to 
the newly applied rejection under 35 USC 112, first paragraph. 

Applicant argues that Agrawal et al. is only directed to problems that occur 
due to systemic or oral administration of antisense. As applied in the new 
rejection under 35 USC 112, first paragraph, Agrawal is cited to support the 
variation of uptake of oligonucleotides, to support that the results for SEQ ID 
N0:1 and 5 would not be expected to correlate with the uptake for SEQ ID N0:2- 
4. Applicant's arguments are not addressed to this aspect of the rejection. 

Applicant argues that McCarthy et al. does not support the unpredictability 
of antisense, but rather, supports that antisense applications in the brain can be 
successfully practiced. This is not found to be persuasive because McCarthy et 
al. points to many obstacles that exist for antisense applications in the brain. 
Through empirical experimentation, McCarthy has developed methods wherein 
they have overcome many of these obstacles, however, the guidance provided in 
the instant specification has not demonstrated how the oligonucleotides SEQ id 
NO:2-4 overcome these obstacles. In order to practice the claimed invention, the 
skilled artisan would need to undergo undue trial and error experimentation to 
overcome these obstacles for the specifically claimed oligonucleotides SEQ ID 
NO:2-4, for the treatment methods claimed. Given the unpredictability of 
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antisense and the lack of guidance in the specification, particularly with regard to 
the ability of the specifically claimed sequences SEQ ID NO:2-4, it is unclear 
that even with such undue experimentation, the skilled artisan would actually 
achieve the outcome of downregulation and treatment required in the claimed 
methods. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Karen A. Lacourciere whose telephone 
number is (571) 272-0759. The examiner can normally be reached on Monday- 
Thursday 7:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, John L. LeGuyader can be reached on (571 ) 272-0760. 
The fax phone number for the organization where this application or proceeding 
is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
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